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Proposed Amendment for: 10/596,750 
(Attorney Docket No. 789-100) 

Marked-up Version 

1. (Proposed Amendment) A method for making a modified epoxy, comprising the steps of: 

a) preparing a clay solution comprising solvents, clay particles of a dimension in the 
nanometer range and agglomerates of clay particles; 

b) generating a flow of clay solution and submitting said flow to: (1) high pressure to 
generate high velocity and to allow shearing in the clay solution to occur; (2) a region of 
obstacles allowing the agglomerates of clay particles to be broken down; and (3) a sudden lower 
pressure, yielding a dispersed clay solution having a fine and homogeneous distribution of clay 
particles of a dimension in the nanometer range in the clay solution; and 

c) mixing the dispersed clay solution with at least a pristine epoxy , wherein a rubber 
material is optionally provided with the pristine epoxy during mixing - 

2. (Cancelled) 

3. (Proposed Amendment) The method according to claim 1, wherein said step a) comprises 
incorporating a first part of the pristine epoxy into the clay solution; and said step c) comprises 
mixing the dispersed clay particl e s solution with a remaining part of the pristine epoxy. 

4. (Original) The method according to claim 1, wherein said step a) comprises mixing with at 
least one of mechanical and ultrasonic mixing. 
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5. (Original) The method according to claim 1. wherein said step b) comprises submitting the 
clay solution to a pressure of about 20,000 psi in tubes of a diameter of about 0.1 mm. 



6. (Original) The method according to claim 1, wherein said step b) comprises exfoliating the 
clay particles in the solution. 



7. (Previously Presented) The method according to claim 1, wherein said step c) comprises 
adding curing agents to yield a solid epoxy material. 



8. (Proposed Amendment) The method according to claim 1, whereby the modified epoxy 
comprises agglomerates of less than about 1 urn and agglomerates of a maximum diameter 
compris e d between about 1 urn and 2 urn. 



9. (Previously Presented) The method according to claim 1, whereby the modified epoxy has 
enhanced viscoelastic properties and improved fracture toughness compared to the pristine 
epoxy. 



10. (Proposed Amendment) The method according to claim 9, wherein a content of about 1 wt% 
of clay loading and no optional rubber yields wh e r e by th e modifi e d e poxy has an increase in 
critical stress intensity ( Kin) and critical strain energy release rate ( Gic) of up to 2 and 3 times 
respectively^ with respect to the pristine epox y, at about 1 wt % of clay loading . 
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11. (Original) The method according to claim 1, whereby the modified epoxy has enhanced 
barrier properties, including water absorption resistance, adhesion strength and flammability 
resistance, with respect to the pristine epoxy. 
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12. (Original) The method according to claim 1, wherein a mixture of clay and epoxy obtained 
has a stability over an extended period of time. 



13. (Original) The method according to claim 1, wherein the optional rubber is provided with the 
pristine epoxy during mixing is a rubber modified epoxy rooin . 



14-19. (Cancelled) 



20. (Proposed Amendment) A modified epoxy produced from a pristine epoxy, the modified 
epoxy having at least higher barrier properties and thermal resistance, a higher critical stress 
intensity factor (K ]C ), and a higher critical strain energy release rate (Gic) than the pristine 
epoxy, the modified epoxy produced by: 

a) preparing a clay solution comprising solvents, clay particles of a dimension in the 
nanometer range and agglomerates of clay parti clesj 

b) generating a flow of clay solution and submitting said flow to: (1) high pressure; (2) 
high velocity and breaking impacts in a region of obstacles to allow the agglomerates to be 
broken down; and (3) a sudden lower pressure, yielding a dispersed clay solution having a fine 
and homogeneous distribution of clay particles of a dimension in the nanometer range in the clay 
solution; and 
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c) mixing the dispersed clay solution with at least part of the pristine epoxy, wherein a 
rubber material is optionally provided with the pristine epoxy during mixing; 

wherein a content of about lwt% of clay loading and no optional rubber yields an 
increase in Kic and Gic of up-te 2 and 3 times respectively, with respect to the pristine epoxy. 



21. (Original) The modified epoxy according to claim 20, comprising finely dispersed clay 
agglomerates of less than about 1 jim and agglomerates of a maximum diameter between about 1 
pm and 2 um. 



22. (Cancelled) 



23. (Previously Presented) The modified epoxy according to claim 21, wherein the optional 
rubber is provided with the pristine epoxy during mixing. 



24. (Original) The modified epoxy according to claim 21, further comprising additives. 



25. (Cancelled) 



26. (Proposed Amendment) The modified epoxy according to claim 23, wherein the optional 
rubber is CTBN, and a content of 6 phr of clay loading and 20 phr of CTBN yields an increase in 
Kic and G] C of up to 2.2 and 7.6 times respective^ with respect to the pristine epoxy. 
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27. (Proposed Amendment) The method according to claim 13, wherein the optional rubber is 
CTBN. and a content of 6 phr of clay loading and 20 phi - of CTBN yields modified epoxy has an 
increase in critical stress intensity factor ( Kir) and critical strain energy release rate ( Gin) of up 
te 2.2 and 7.6 times respectivel y, with respect to at 6 - phr organoclay loading and 20 - phr CTBN 



28. (Proposed Cancellation) 

29. (Proposed Cancellation) 

30. (Proposed Cancellation) 

31. (Proposed Cancellation) 

32. (Proposed Cancellation) 

33. (Proposed Amendment) A modified epoxy produced from a pristine epoxy, the modified 
epoxy having at least a higher flammability resistance and a higher fracture toughness than the 
pristine epoxy, the modified epoxy produced by: 

a) preparing a clay solution comprising comprising solvents, clay particles of a dimension 
in the nanometer range and agglomerates of clay particles; 

b) generating a flow of clay solution and submitting said flow to: (1) high pressure; (2) 
high velocity and breaking impacts in a region of obstacles to allow the agglomerates to be 




the pristine epoxy. 
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broken down; and (3) a sudden lower pressure, yielding a dispersed clay solution having a fine 
and homogeneous distribution of clay particles of a dimension in the nanometer range in the clay 
solution; and 

c) mixing the dispersed clay solution with at least part of the pristine epoxy; 
wherein a content of 6 as low as about 4 phr of clay loading yields an increase in critical 
strain energy release rate (Gic) of at toast '1.8 5.8 timeSi with respect to the pristine epoxy. 



34. (Proposed Amendment) The modified epoxy of claim 33, wherein said step c) comprises 
adding curing agents to yield a solid epoxy material. 



35. (Proposed Amendment). A modified epoxy produced from a rubber-modified pristine epoxy, 
the modified epoxy having at least a higher flammability resistance and a higher fracture 
toughness than the rubber-modified pristine epoxy, the modified epoxy produced by: 

a) forming preparing a clay solution comprising comprising solvents, clay particles of a 
dimension in the nanometer range and agglomerates of clay particles; 

b) generating a flow of clay solution and submitting said flow to: (1) high pressure; (2) 
high velocity and breaking impacts in a region of obstacles to allow the agglomerates to be 
broken down; and (3) a sudden lower pressure, yielding a dispersed clay solution having a fine 
and homogeneous distribution of clay particles of a dimension in the nanometer range in the clay 
solution; and 

c) mixing the dispersed clay solution with at least part of the rubber-modified pristine 

epoxy; 
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wherein the rubber of the rubber-modified pristine epoxy is CTBN. and a content of 6 phr 
of clay loading and 20 phr of CTBX yields the modified opoxy having, at about 20 phr of CTBN 
rubb e r and as low as about A phr clay loading, an increase in critical strain energy release rate 
(Gic) of at least 6 7.6 times , with respect compared to the rubber - modified pristine epoxy. 



36. (Previously Presented) The modified epoxy of claim 35, wherein said step c) comprises 
adding curing agents to yield a solid epoxy material. 



37. (Previously Presented) The modified epoxy of claim 20, wherein said step c) comprises 
adding curing agents to yield a solid epoxy material. 
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Clean Version 

1. (Proposed Amendment) A method for making a modified epoxy, comprising the steps of: 

a) preparing a clay solution comprising solvents, clay particles of a dimension in the 
nanometer range and agglomerates of clay particles; 

b) generating a flow of clay solution and submitting said flow to: (1) high pressure to 
generate high velocity and to allow shearing in the clay solution to occur; (2) a region of 
obstacles allowing the agglomerates of clay particles to be broken down; and (3) a sudden lower 
pressure, yielding a dispersed clay solution having a fine and homogeneous distribution of clay 
particles of a dimension in the nanometer range in the clay solution; and 

c) mixing the dispersed clay solution with at least a pristine epoxy, wherein a rubber 
material is optionally provided with the pristine epoxy during mixing. 

2. (Cancelled) 

3. (Proposed Amendment) The method according to claim 1, wherein said step a) comprises 
incorporating a first part of the pristine epoxy into the clay solution; and said step c) comprises 
mixing the dispersed clay solution with a remaining part of the pristine epoxy. 

4. (Original) The method according to claim 1, wherein said step a) comprises mixing with at 
least one of mechanical and ultrasonic mixing. 



Proposed Amendment for: 
10/536,750 (739-100) 
attachment to In kin nar> 

, - ( ent 



9 



Proposed Amendment for: 10/596,750 
(Attorney Docket No. 789-100) 

5. (Original) The method according to claim 1. wherein said step b) comprises submitting the 
clay solution to a pressure of about 20,000 psi in tubes of a diameter of about 0.1 mm. 

6. (Original) The method according to claim 1, wherein said step b) comprises exfoliating the 
clay particles in the solution. 

7. (Previously Presented) The method according to claim 1, wherein said step c) comprises 
adding curing agents to yield a solid epoxy material. 

8. (Proposed Amendment) The method according to claim 1, whereby the modified epoxy 
comprises agglomerates of less than about 1 urn and agglomerates of a maximum diameter 
between about 1 urn and 2 u.m. 

9. (Previously Presented) The method according to claim 1, whereby the modified epoxy has 
enhanced viscoelastic properties and improved fracture toughness compared to the pristine 
epoxy. 

10. (Proposed Amendment) The method according to claim 9, wherein a content of about 1 wt% 
of clay loading and no optional rubber yields an increase in critical stress intensity (Kic) and 
critical strain energy release rate (Gic) of 2 and 3 times respectively, with respect to the pristine 
epoxy. 
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11. (Original) The method according to claim 1, whereby the modified epoxy has enhanced 
barrier properties, including water absorption resistance, adhesion strength and fLammability 
resistance, with respect to the pristine epoxy. 

12. (Original) The method according to claim 1, wherein a mixture of clay and epoxy obtained 
has a stability over an extended period of time. 

13. (Original) The method according to claim 1. wherein the optional rubber is provided with the 
pristine epoxy during mixing. 

14-19. (Cancelled) 

20. (Proposed Amendment) A modified epoxy produced from a pristine epoxy, the modified 
epoxy having at least higher barrier properties and thermal resistance, a higher critical stress 
intensity factor (K ]C ), and a higher critical strain energy release rate (Gic) than the pristine 
epoxy, the modified epoxy produced by: 

a) preparing a clay solution comprising solvents, clay particles of a dimension in the 
nanometer range and agglomerates of clay particles; 

b) generating a flow of clay solution and submitting said flow to: (1) high pressure; (2) 
high velocity and breaking impacts in a region of obstacles to allow the agglomerates to be 
broken down; and (3) a sudden lower pressure, yielding a dispersed clay solution having a fine 
and homogeneous distribution of clay particles of a dimension in the nanometer range in the clay 
solution; and 
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c) mixing the dispersed clay solution with at least part of the pristine epoxy, wherein a 
rubber material is optionally provided with the pristine epoxy during mixing; 

wherein a content of about lwt% of clay loading and no optional rubber yields an 
increase in Kic and Gic of 2 and 3 times respectively, with respect to the pristine epoxy. 



21. (Original) The modified epoxy according to claim 20, comprising finely dispersed clay 
agglomerates of less than about 1 jim and agglomerates of a maximum diameter between about 1 
pm and 2 um. 



22. (Cancelled) 



23. (Previously Presented) The modified epoxy according to claim 21, wherein the optional 
rubber is provided with the pristine epoxy during mixing. 



24. (Original) The modified epoxy according to claim 21, further comprising additives. 



25. (Cancelled) 



26. (Proposed Amendment) The modified epoxy according to claim 23, wherein the optional 
rubber is CTBN, and a content of 6 phr of clay loading and 20 phr of CTBN yields an increase in 
Kic and G ]C of 2.2 and 7.6 times respectively, with respect to the pristine epoxy. 
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27. (Proposed Amendment) The method according to claim 13, wherein the optional rubber is 
CTBN, and a content of 6 phr of clay loading and 20 phr of CTBN yields an increase in critical 
stress intensity factor (K ]C ) and critical strain energy release rate (G ]C ) of 2.2 and 7.6 times 
respectively, with respect to the pristine epoxy. 



28. (Proposed Cancellation) 



29. (Proposed Cancellation) 



30. (Proposed Cancellation) 



31. (Proposed Cancellation) 



32. (Proposed Cancellation) 



33. (Proposed Amendment) A modified epoxy produced from a pristine epoxy, the modified 
epoxy having at least a higher flammability resistance and a higher fracture toughness than the 
pristine epoxy, the modified epoxy produced by: 

a) preparing a clay solution comprising solvents, clay particles of a dimension in the 
nanometer range and agglomerates of clay particles; 

b) generating a flow of clay solution and submitting said flow to: (1) high pressure; (2) 
high velocity and breaking impacts in a region of obstacles to allow the agglomerates to be 
broken down; and (3) a sudden lower pressure, yielding a dispersed clay solution having a fine 
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and homogeneous distribution of clay particles of a dimension in the nanometer range in the clay 
solution; and 

c) mixing the dispersed clay solution with at least part of the pristine epoxy; 
wherein a content of 6 phr of clay loading yields an increase in critical strain energy 
release rate (Gic) of 5.8 times, with respect to the pristine epoxy. 

34. (Proposed Amendment) The modified epoxy of claim 33, wherein said step c) comprises 
adding curing agents to yield a solid epoxy material. 

35. (Proposed Amendment). A modified epoxy produced from a rubber-modified pristine epoxy, 
the modified epoxy having at least a higher ilammability resistance and a higher fracture 
toughness than the rubber-modified pristine epoxy, the modified epoxy produced by: 

a) preparing a clay solution comprising solvents, clay particles of a dimension in the 
nanometer range and agglomerates of clay particles; 

b) generating a flow of clay solution and submitting said flow to: (1) high pressure; (2) 
high velocity and breaking impacts in a region of obstacles to allow the agglomerates to be 
broken down; and (3) a sudden lower pressure, yielding a dispersed clay solution having a fine 
and homogeneous distribution of clay particles of a dimension in the nanometer range in the clay 
solution; and 

c) mixing the dispersed clay solution with at least part of the mbber-modified pristine 

epoxy; 
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wherein the rubber of the rubber-modified pristine epoxy is CTBN, and a content of 6 phr 
of clay loading and 20 phr of CTBN yields an increase in critical strain energy release rate (Gic) 
of 7.6 times, with respect to the pristine epoxy. 

36. (Previously Presented) The modified epoxy of claim 35, wherein said step c) comprises 
adding curing agents to yield a solid epoxy material. 

37. (Previously Presented) The modified epoxy of claim 20, wherein said step c) comprises 
adding curing agents to yield a solid epoxy material. 
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• The property limitations featured in claims 10 and 20 are supported by paragraphs 0091 
and 0100 of the specification: 

rfiMffl ttKweangmftw ofctaEnoti by ite method at- tno p^ent 

■awentwat show * ammtfik mx®&® in fracfof?(& fougftjsiss^ at vary clay 
foadsng, with an increase in Kjc »ml ® m &f 2 are? aflmesjB^ ^ 



' ■ I n i ] ' i i . In 



#»t 00] in oom^st ftte maf-horf of Ihe preset invention enhance ihs 

ttegrsa «af atfo&tibft of organoday and breaks op aggtomrsrstes thamof. As a 
feat*, ««tr«comf«38:t*$ o&atoed with the method of the prctsem fewantfon sho» 
a drttFfjatic mpfw&mht m fracture foyghfiess ui way tow day loading; mat h$. 
K<,,: «f.<; Gig are frcroased by fi and 8 Bras :rspi>o:^i% at l.$-phr {abvisi 1 



Note: the increase is by 2 and 3 times - not up to 2 and 3 times. 

• The property limitations featured in claims 26 and 27 are supported by paragraphs 0092 
and 0101 of the specification: 

. £0032) CTBM-mcdiftet} Bancoomsosiies, as compared -o 

n^rtocompo&ites wsft-nu; rui bet shew a ftsdhesr ncrasi&i'i both K (Pfy : u;t> 233 
aitd 6 1C $f%o«* 24} {over rubber-modified eBC»«0 as th« day toadi-^ 
:nc eas M sa m h fa - i the same aoftter-i of CTBH (20-phr) and 
rjffferou: of^f noda; xr.'.ents rating from 0 to A* c.&y feeing o : : *--s,'> 

than factum tougtems leases slowly imJ, aaavs ;r*is yatos, It 

drama&afty Improves. K-.c. mo Gi-- art? increased by 2,2 and 7,S ttmss 
^pedtv: y f-n S^phf orgaaocfey teedlsg god 2&phr CT8N. cornered foe 
sf&bne eooxv ifefn. Therefore, ihere Is a superposition effect on fracftre 
toughness of hybrid sps«y A&n&(&tf$&&0s ftwdKled fubs»r a«d 
or$ar.oc:sy. 
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p0181| In $® £asa of mbhaHnodifmS tyxstfm, the ptmmit mett-mi 

further y/ia&s enhancement m 8m giass trsmihan temperatum Tg aad 
mechanical ipeffow^Aoas Modlttesfe vm orgarfoclay «Si»utf«rteoi<^y 
imprevos the frectyre towghtiase ai*J ^mpreaew propels of DGE8A/ 
8r.vf-.CA, that fe, Ktc srsd G:c> jrKtfsased t>y f J4 m&2M times., (©s^c-ivaty; 
■compressive m6d«&a< u&rnata strer*gtft> yiakt strain ami fcsc&»e strain: 
increased by 25.1 %, 29.1%, 5,S% and 9.8%. resp&ciiv&y, at 6--£tf 
c&ncertftatfon of CTSM, modification a? tha apoxy witn oraanosiay and rahhsr 
not only furttw impr-i. as « tyre toughness, tnst is, K 1t and G< e am increased 
by 2,2 ^ AS ta« respectively, at 6<phr organocfey feeding «nd 2G«phr 
CTBN compared to the pristine resin, fetf else enhances the $ass fransfgon 
tempefi&iye T% yM$ «twng!h w$ vMnmi* sfeength compvmti wtb. rubber- ' 
mocked epoK*ea wsft a t&ttitar content af CTB& M«s$ea8«? w$i or-gaaectay 
impsoveg the ftacfejm toughness s? T&DDfcsi<DDS ©poxy resin 'In which the 
strain energy release nils <G«) <?■ the virgin epoxy increases hy 5.0 times witi 
a otaty ioad&g of fi phr« 



Note: the increase is by 2.2 and 7.6 times - not up to 2.2 and 7.6 times. 



• The property limitation featured in claim 33 is supported by paragraph 0093 of the 
specification: 

C<H&3J Figure 25 m a graph of the critical strain energy ra&nsa rale . 

{&■.£) of apexy T0DPMtf5O$ obtainee" with a Dtfoet Mirny hktnco 
(rhomboids) and with #m method of the present invemian (sauces). II shcAvs 
that tha fraehira teughneas ef the apawy obtained fey the present method, te 
tfu:- ^a^es by r 8 tes the frnclwe tatagbness of the pristine epoxy. 



• The property limitation featured in claim 35 is supported by paragraph 0092 of the 
specification: 
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CTBhfawx^BfJ mmt&mpmk&s. as ecmpsrtxi to 



mnocw.iy 1 I y, ?fcaw a fcrtft&r increase m both (Figure 23) 

and (Figure 24} {cw#r ru&bsr-moffiSed epoxses) m tsfey teaming 
increases. M nafjoccm^osaes aon&fe? tf» same content of GTBN (29-phr) a?id 
ctffei orgaft«ciay contan& ranging from O fe> At day loading of teas, 
man 3-pnr : fracftjrs toughrje$s rocmases sto*^, but, abovs- this value, it 
diamaik^y improve K*e 3«<* 3«o are fey 2,2 and 7.S times 

ttssjwcfiwty at S-phr or%anoclay toacfeng end j£fr$if OTSN", compared vy?lh the 
pfisSne gpoxy system. Tlwsngfofo, there is a sapK-rposfiioB effect on fracture 
toughness of hybrid spoxy naoocomposllsis mexia&ed with sufeksr arid 
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